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FUEL CELL WITH A REGULATED OUTPUT 
Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 30 and 32 recites the limitation "voltage sensor" in 3 rd line of each claim. There 
is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 19, 22-25, 31-32, and 34-35 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Autenrieth et al (US 2002/0057066 Al). 

As to claim 19, Autentrieth et al disclose a fuel cell system comprising a fuel cell (3), an 
electric circuit (9) which electrically connected the fuel cell and the battery (intermediate 
electrical accumulator, 8) to the ballast resistor (electrical consumer, 12), a pressure sensor (14), 
and a switch (10) where in the open state, the fuel cell is electrically connected to the battery and 
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ballast resistor and in the closed state, the fuel cell is electrically disconnected from the battery 
and ballast resistor. The switch is controlled by pulse-width modulation (i.e. pulse width due to 
a variable function as discussed in paragraph 16) which is a pulse duty factor variable as an 
operating parameter as defined in paragraph 13 of the instant disclosure. 

As to claim 22, the switch is thermally coupled to the fuel cell (see figure 2). 

As to claim 23, the switch is situated at the end of the stack (see figure 2). 

As to claim 24, the switch is controlled by the load requirements of the system (paragraph 

29) . 

As to claim 25, the switch is open when the load requirement exceeds the fuel cell output 
(paragraph 21). When the fuel pressure is above the threshold, the switch is closed (paragraph 

30) . 

As to claim 30, the switch is on of off depending on the hydrogen pressure (paragraph 

25). 

As to claim 3 1, a pressure sensor (14) is located upstream of the fuel cell (see figure 2). 

As to claim 32, the switch is off (open state) when the pressure is below a predetermined 
value (paragraph 29); the switch is on (closed) when the pressure is above a threshold (paragraph 
30). 

As to claim 34, the fuel cell is coupled to a reformer (paragraph 11). 

As to claim 35, the switch is open when the hydrogen pressure of the fuel cell is low due 
to consumption and increase in power requirement (paragraph 30). The fuel cell is switched off 
(open state) until the fuel quantity reaches a threshold where the fuel cell provides more electric 
power (paragraph 30). 
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Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 20-21 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Autenrieth et al (US 2002/0057066 Al) as applied to claim 19, 22-25, 31-32, and 34-35 above, 
and further in view of Glennon (US 4,532,443). 

As to claims 20-2 1 , Autenrieth et al disclosed a fuel cell as discussed above; however, the 
reference does not explicitly disclose the type of switch used. Glennon disclose a power 
switching circuit comprising a metal oxide semiconductor field effect transistor (MOSFET) 
capable of high switching speeds (1 : 10-12). The reference teaches the turn on delay time of the 
switch is in the order of 35 nanoseconds and the turn off delay time is 150 nanoseconds (2:41- 
45). Therefore, it would have been obvious to one of ordinary skill in the art to use a MOSFET 
switch in the fuel cell system of Autenrieth et al, because Glennon teaches MOSFET switches 
have high speed switching action which is needed for powering loads from a DC supply. 

As to claim 26, Autenrieth et al does not explicitly disclose the pulse frequency is 
between 0. 1 to 50 kHz. Glennon teaches the switching circuit uses modulated pulses to control 
the switch (1 : 58-65). Furthermore, the switch is controlled by width modulation (2: 10-12) and 
the frequency of the control signal is in the order of 10 kHz (2: 46-48). Therefore, it would have 
been obvious to one of ordinary skill in the art to control a switch using width modulated pulses 
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in the fuel cell system of Autenrieth et al, because Glennon teaches the frequency of the pulse 
width modulation to control the power load is in the order of 10 KHz. 

8. Claims 27-28 and 33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Autenrieth et al (US 2002/0057066 Al) as applied to claims 19, 22-25, 31-32, and 34-35 above, 
and further in view of Ueno et al (US 2001/0001287 Al). 

As to claims 27 and 28, Autenrieth et al disclosed a fuel cell as discussed above; 
however, the reference does not explicitly state the presence of a voltage sensor and a control 
system based on output voltage of the fuel cell. Ueno et al teaches an output voltage sensor 
detects the fuel cell voltage (paragraph 20). The reference states said sensor prevents an 
excessive load on the fuel cell; the excessive load may damage the electrolyte membrane in the 
fuel cell (paragraph 20). Therefore, it would have been obvious to one of ordinary skill in the art 
to incorporate a voltage sensor in the fuel cell of Autenrieth et al and use it to control the switch, 
because Ueno et al teaches the electrolyte membrane of the fuel cell may be damaged due to the 
high voltage required from the load. 

As to claim 33, Autenrieth et al disclose pulse- width modulation signals are used to 
control the switch; however, the reference does not explicitly disclose applying the same control 
scheme to a gas feed line valve. Ueno et al disclose a pressure sensor (25) situated downstream 
of a valve (21) in the fuel stream (10a). The reference states hydrogen gas is regulated at a 
pressure range and if the pressure is below this range, hydrogen gas may be leaking; if the 
pressure is over the predetermined range, the valve may be malfunctioning (paragraph 44). 
Additionally, Ueno et al states a high gas pressure may damage the electrolyte membrane 
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(paragraph 44). Therefore, at the time of invention, it would have been obvious to use the pulse- 
with modulation signal control scheme of Autenrieth et al to measure the pressure of a gas 
stream and control the valve, because high pressure may damage the electrolyte membrane of the 
fuel cell and a low pressure stream may be indicative of a fuel leak. 

9. Claims 29 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Autenrieth et al (US 2002/0057066 Al) as applied to claims 19, 22-25, 31-32, and 34-35 above, 
and further in view of Nonobe (US 2002/019220 Al). 

Autenrieth et al disclosed a fuel cell as discussed above; however, the reference did not 
explicitly specify which type of sensor and the opening or closing of the switch based on 
resistance. Nonobe disclosed a resistance detector (48) in the fuel cell system. The reference 
states the proton conductivity of the electrolyte changes with the humidity of electrolyte which 
affects resistance (paragraph 32). Furthermore, Nonobe disclose abnormality of the fuel cell is 
detected if humidification of the electrolyte membrane does not change; thus operation is ceased 
to avoid damage of the fuel cell. Therefore, it would have been obvious to use a resistance 
sensor in the fuel cell system of Autenrieth, because Nonobe teaches proton conductivity of the 
electrolyte is affected by the internal resistance of the fuel cell and to measure the internal 
resistance to avoid damage to the fuel cell. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alexander Chuang whose telephone number is (571)270-5122. 
The examiner can normally be reached on Monday to Thursday 8:30 AM - 5:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dah-Wei Yuan can be reached on (571)-272-1295. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

AC 

Alexander Chuang 

Patent Examiner GAU 1795 

December 18 th 2008 

/Dah-Wei D. Yuan/ 

Supervisory Patent Examiner, Art Unit 1795 



